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THE USE OF THE T-CULVERT GUARD TO PROTECT 
ROAD CULVERTS FROM PLUGGING DAlllAGE BY BEAVERS 
1 / by K. J. Roblee- 
ABSTRACT 
Since 1978 t h e r e  has been a con- 
t i -nual  e f f o r t  by Region 9 o f  t h e  New 
York S ta te  Department o f  Env i ronmenta l  
Conservat ion t o  develop dev i ces  
capable o f  p r o t e c t i n q  road  c u l v e r t s  
f rom p l u g g i n g  damageWby beavers (Cas to r  
canadens is) .  Var ious p r o t e c t i v e  de- 
v i ces  were developed. The most suc- 
c e s s f u l  was t h e  T - c u l v e r t  guard. T r i a l  
i n s t a l l a t i o n s  o f  T - c u l v e r t  guards were 
made a t  4  s i t e s  expe r i enc ing  beaver 
damage. T - c u l v e r t s  c o n s i s t e d  o f  a  4 
f t. o r  l a r g e r  d iameter  c u l v e r t  and a 
smal l  e r  d iamete r  c u l  v e r t  which con- 
nected i t  t o  t h e  road  c u l v e r t .  D i r ec -  
t i o n s  f o r  c o n s t r u c t i o n ,  i n s t a l l a t i o n  
and maintenance o f  T - c u l v e r t s  a r e  
given. Costs f o r  a  t y p i c a l  4 ft. 
d iameter  T - c u l v e r t  a t  1985 p r i c e s  were 
$226.00 f o r  ma te r i  a1 s, $1 60.000. f o r  
backhoe r e n t a l  and 3 worker  days f o r  
l a b o r .  Average annual maintenance c o s t  
was es t imated  t o  be .27 worker days and 
.27 h rs .  o f  backhoe t ime.  T - c u l v e r t s  
a l l e v i a t e d  beaver damage by concea l i ng  
f l ows  which were cons idered  d e t e c t a b l e  
t o  beavers. I t  i s  be1 i eved  t h a t  these  
dev ices may prove u s e f u l  i n  p r o t e c t i n g  
water  l e v e l  c o n t r o l  s t r u c t u r e s  such as 
a r e  used i n  ponds and marshes. 
INTRODUCTION 
The p l u g g i n g  o f  road  c u l v e r t s  by 
. - -  - 
beavers (Cas to r  canadens is)  i s  a  s i g -  
n i f i c a n t  and cos t1  v w i l d 1  i f e  damase 
problem i n  New ~ o r k  S ta te .  From A p r i  l 
1986 t o  March 1987, 83 beaver damage 
compla in ts  were i nspec ted  by  t h e  
au tho r  i n  Cat taraugus County o f  
western New York. O f  these  24% i n -  
vo lved  damage t o  road  c u l v e r t s .  I n  a  
su rvey  o f  highway super in tenden ts  i n  
c e n t r a l  New York, Purdy and Decker 
(1985) determined t h a t  58% o f  t h e  
super in tenden ts  surveyed b e l i e v e d  
t h a t  c u l v e r t  damage was t h e i r  most 
i m p o r t a n t  problem w i t h  beavers.  From 
supe r i n tenden t s '  es t ima tes  t h e  average 
r e p a i r  c o s t  f o r  each i n c i d e n c e  o f  c u l -  
v e r t  damage was determined t o  be about 
$2,200.00 (purdy and Decker, 1985). 
Conversely,  i t  i s  recogn ized  t h a t  
beavers p r o v i d e  impo r tan t  b e n e f i t s  a t  
beaver f l  ows . Ermer (1 984) cons i  dered 
marsh h a b i t a t ,  p e l t  p r o d u c t i o n  and 
t r a p p i n g  r e c r e a t i o n  t o  be impo r tan t  
b e n e f i t s  o f  occupied beaver f l o w s  i n 
western New York. Un fo r t una te l y ,  many 
f l o w s  which c o n t a i n  s i g n i f i c a n t  bene- 
f i t s ,  a r e  ad jacen t  t o  road  c u l v e r t s .  
Beavers a r e  n o t  t o l e r a t e d  a t  these  
s i t e s  because o f  ensu ing c u l v e r t  
damage. A l though some o f f e n d i n g  
beavers a r e  t r apped  d u r i n g  t h e  r e g u l a r  
t r a p p i n g  season and sometimes.contro1 
dev ices  a r e  t r i e d ,  t h e  predominant 
s o l u t i o n  i s  t h e  immediate d e s t r u c t i o n  
o f  beavers.  S ince 1978, t h e r e  ha 8 1 been c o n t i n u a l  e f f o r t  b y  Region 9- 
o f  t h e  Department o f  Envi  ronmental  
Conserva t ion  t o  develop dev ices  
capable  o f  p r o t e c t i n g  c u l v e r t s  f rom 
beaver damage. Through t h e  use o f  
such dev ices,  beavers have been 
a l lowed t o  remain a t  s e l e c t e d  damage 
s i t e s .  Var ious p r o t e c t i v e  dev ices 
have been t r i e d ,  among them: p l a s t i c  
t u b i n g  as desc r i bed  by  Roblee (1 984a), 
w i  r e  c u l v e r t s  as desc r i bed  by Roblee 
(1984b) and fences s i m i l a r  t o  those  
used by  Laramie ( 1  963). These dev ices 
were success fu l  b u t  t h e y  were e a s i l y  
damaged when highway departments a t -  
tempted t o  remove d e b r i s  f rom them. 
They a l s o  r e q u i r e d  s i g n i f i c a n t  mainte-  
nance t o  keep them o p e r a t i n g  p rope r l y .  
From exper ience  w i t h  these  dev ices 
more du rab le  c u l v e r t  guards were de- 
veloped f o r  d i f f e r i n g  c o n d i t i o n s  o f  
f l ow and dep th  encountered a t  c u l v e r t  
s i t e s .  The most success fu l  dev ice ,  as 
judged by i t s  d u r a b i l i t y ,  a b i l i t y  t o  
d iscourage  p l ugg ing  damage and i t s  low 
- 11Sr. F i s h  & W i l d l i f e  Technic ian,  New - 2/Regi on 9 i n c l  udes A1 1 egany , Ca t ta r -  
York S t a t e  Department o f  Env i ronmenta l  augus, Chautauqua, E r i e ,  N iagara and 
Conservat ion,  Olean, NY 14760 Wyoming Count ies  o f  western New York. 
maintenance cos t ,  was the T-culvert 
guard. 
Figure 1 shows a T-cul vert  in place 
in f ront  of a road cu lver t .  T-cul- 
ver ts  were constructed from new or  
discarded road culver ts  of 4 f t .  or  
more diameter, a  smal l e r  connecting 
culver t  and concrete reinforcing 
wire. 
During the period from May 1984 t o  
February 1987 4 T-culverts were in-  
s t a l l ed  and maintained on a  t r i a l  
basis a t  damage s i t e s  in Allegany, 
Cattaraugus and Chautauqua Counties. 
Records were kept of the i n i t i a l  
cos t  of i n s t a l l a t i on  and maintenance. 
This paper presents the considera- 
t ions  a n d  techniques developed fo r  in-  
s t a l  1 ing T-cul ver ts  e f fec t ive ly .  
Thanks a r e  extended t o  the highway 
departments of the  Towns of Chautauqua, 
Gai nesvil l e  a n d  Rushford and the Divi- 
sion of Operations of the  D . E . C .  fo r  
t h e i r  ass is tance  in the construction 
and i n s t a l l a t i on  of these devices. 
METHODS A N D  MATERIALS 
Prerequi s i  t e s  f o r  T-Cul ver t  Use 
T-culverts were designed t o  work 
e f fec t ive ly  a t  cu lver t  s i t e s  having 
ce r ta in  conditions present, If  the 
following conditions a re  not present or 
cannot be provided a t  the s i t e  a T-cul- 
. v e r t  i s  unsuitable. Another type of 
Figure 1 .  Typical T-culvert guard in place a t  a  culver t  damage s i t e .  Large 
cu lver t  i s  perpendicular t o  road culver t  a n d  para l le l  t o  road surface.  
protective device should be used. 
Stream flow -- Actual measurements 
of stream flows were not made during 
t h i s  study. However, stream flow i s  
important t o  the proper function of a  
T-culvert.  As a  guideline the road 
culver ts  protected were 3 f e e t  in 
diameter or l e s s  with normal flows 
approximately $ of t h e i r  diameters. 
(This recommendation i s  based on ex- 
perience with culver t  guards in place 
thus f a r .  Further t e s t i ng  may reveal 
t ha t  larger  culver ts  may be e f fec t ive -  
l y  protected. ) Table 1  gives road cul-  
vert  diameters a t  the  4 i n s t a l l a t i on  
s i t e s .  T-culverts were observed t o  
work e f fec t ive ly  during br ief  flows of 
the road culver t  diameters. 
Water depth -- T-culverts require 
re1ativel.y s t i l l  water from 4 t o  6  
f e e t  in depth a t  both i n l e t  ends. A t  
t r i a l  i n s t a l l a t i ons  t h i s  depth was 
usually provided by excavation before 
the T-culvert was s e t  in place. I t  i s  
necessary fo r  excavating equipment t o  
be able t o  reach the area t o  be ex- 
cavated, i n i t i a l l y  and during l a t e r  
cleaning maintenance. 
Substrate -- The area excavated fo r  
the T-culvert should n o t  f i l l  quickly 
by natural  means, i  . e . ,  the sloughing 
off  and flow of an unstable subst ra te  
such as muck or  the deposition of 
gravel from a gravel bottom stream w i t h  
a  h i g h  gradient .  Substrate problems 
can be overcome, however, through the 
use of special adaptations presented 
l a t e r  in t h i s  paper. 
Requi red Material s  and Tool s  
The following a re  required t o  con- 
s t r u c t  and i n s t a l l  each of the t r i a l  
T-cul ver ts  : 
1 .  (1 ) Corrugated road culver t  of 
Table 1 .  Speci f ica t ions ,  i n s t a l l a t i on  time, days of control and maintenance time 
fo r  t r i a l  i n s t a l l a t i ons  of T-culvert auards in western New York. 
d 
Road Large In s t a l l a t i on  Time Maintenance 
culver t  culver t  Labor Days of Labor 
Ins ta l l a t ion  diameter diameter Date (worker Machine control (worker Machine 
s i t e  ( inches)  ( inches)  ins ta l  led d a y s u )  (h r s .  ) c/ days) ( h r s . )  
Punky Road May 3 ,  
Marsh 14 48 1984 2.75 4 607. 0  0  
Rush Creek Sept. 17,  
Road 3  6  60 1984 2.00 4  894 0  0  
Shearing April 25, 
Road 2 4  72 1985 4.50 6 674 .5 0 
Mt. Pleasant July 31 , 
Road 24  X 36 48 1985 2.50 4 577 1.5 2 
TOTAL 
Averages 
2,752 
or  
7.54 
11.75 18 yrs . 2 2 
.27/ .27/ 
2.94/ 4.51 s i t e /  s i t e /  
s i t e  s i t e  Yr. Yr. 
1/A worker day was considered t o  be 8  hrs. and included driving time t o  and from 
- job. 
2/Includes only time when beaver were present a t  s i t e s  from date of i n s t a l l a t i on  
t o  February 28, 1  987. 
4 ft. - 6 ft. d i a m e t e r  and 3 f t .  
12 f t .  l e n g t h s .  
2. ( 1  - 2 )  No. 6-gauge c o n c r e t e  r e i n -  
f o r c i n g  mesh pane l  ( s )  10  f t .  x  
5 f t .  
3. (10  f t . )  No. 10-gauge g a l v a n i z e d  
w i r e .  
4. ( 1  ) Cor rugated r o a d  c u l v e r t  o f  
12 i n .  - 24 i n .  d i a m e t e r  and 
6 f t .  - 8  ft. l e n g t h .  
5 .  A c e t y l e n e  c u t t i n g  t o r c h .  
6. 3 /8  i n .  d r i l l  mo to r .  
7. 3 /8  i n .  d r i l l .  
8. B o l t  c u t t e r s .  
9. Large p l i e r s .  
10. E x c a v a t i n g  machine. 
C u l v e r t  C o n s t r u c t i o n  
The 4 t r i a l  T - c u l v e r t s  were con- 
s t r u c t e d  i n  t h e  f o l l o w i n g  manner. 
The two c u l v e r t s  used f o r  c o n s t r u c -  
t i o n  o f  a  T - c u l v e r t  may be e i t h e r  
c o r r u g a t e d  aluminum o r  c o r r u g a t e d  
g a l v a n i z e d  s t e e l .  The l a r g e  
d iamete r  c u l v e r t  i s  used t o  c r e a t e  
i n l e t s  f o r  t h e  r o a d  c u l v e r t .  These 
i n l e t s  exper ience  low  w a t e r  v e l o c i -  
t i e s .  Such i n l e t s ,  when exposed t o  
beaver-, a r e  r a r e l y  p lugged.  I n  
genera l  , t h e  1  a r g e r  t h e  r o a d  c u l -  
v e r t  and c o r r e s p o n d i n g  f l o w  t h e  
l a r g e r  t h e  d iamete r  needed f o r  t h e  
l a r g e  c u l v e r t .  T h i s  w i l l  p r o p e r l y  
reduce w a t e r  v e l o c i t y  a t  i t s  exposed 
i n l e t s .  Fo r  r o a d  c u l v e r t s  o f  6  
i n .  - 18 i n .  d iamete r ,  a  4 ft. 
minimum d i a m e t e r  l a r g e  c u l v e r t  i s  
recommended. For r o a d  c u l v e r t s  o f  
20 i n .  - 36 i n .  d iamete r ,  a  5 ft. 
o r  6  ft. minimum d i a m e t e r  c u l v e r t  
i s  recommended. A s m a l l e r  d i a m e t e r  
c u l v e r t  i s  used t o  connec t  t h e  r o a d  
c u l v e r t  t o  t h e  l a r g e  c u l v e r t .  The 
d iamete r  o f  t h i s  c o n n e c t i n g  c u l v e r t  
must  be near  t h a t  o f  t h e  r o a d  c u l -  
v e r t  so i t  w i l l  n o t  reduce  f l o w  i n t o  
t h e  road  c u l v e r t  e x c e s s i v e l y .  I t 
a l s o  must be sma l l  enough i n  diam- 
e t e r  t o  f i t  i n t o  t h e  r o a d  c u l v e r t  6  
o r  more i n c h e s  a t  an upward a n g l e  
as shown i n  F i g u r e  1  . 
The l a r g e  c u l v e r t  i s  p repared  f o r  
i n s t a l l a t i o n  b y  c u t t i n g  i t  t o  a  
l e n g t h  o f  8 f t .  t o  12 ft. When 
space i s  a v a i l a b l e  a t  a  s i t e  t h e  l o n g e r  
l e n g t h  i s  recommended. A h o l e  i s  c u t  
i n  t h e  c e n t e r  o f  t h e  s i d e  o f  t h e  
c u l v e r t  a t  a p p r o x i m a t e l y  2 /3  o f  t h e  
d i s t a n c e  f r o m  t h e  c u l v e r t ' s  t o p .  The 
d i a m e t e r  o f  t h i s  h o l e  i s  l a r g e  enough 
t o  a l l o w  t h e  c o n n e c t i n g  c u l v e r t  t o  
pass i n t o  i t  a t  an  a n g l e  approx imated 
by  F i g u r e  1 .  F i g u r e  2  shows t h e  
c o r r e c t  l o c a t i o n  o f  t h i s  h o l e .  The 
ends o f  t h e  l a r g e  c u l v e r t  a r e  covered 
w i t h  No. 6-gauge r e i n f o r c i n g  w i r e  mesh. 
The mesh i s  a t t a c h e d  w i t h  No. 10-gauge 
g a l v a n i z e d  w i r e  passed t h r o u g h  h o l e s  
d r i l l e d  o r  burned t h r o u g h  t h e  l a r g e  
c u l v e r t .  I t may a l s o  be a t t a c h e d  by  
p a s s i n g  t h e  p r o t r u d i n g  ends o f  t h e  
mesh t h r o u g h  premeasured ho les  and 
bend ing  them o v e r .  F i g u r e  2 shows mesh 
i n  p l a c e  o v e r  t h e  c u l v e r t  ends. 
The s m a l l e r  c u l v e r t  i s  p repared  b y  
c u t t i n g  i t  t o  a  l e n g t h  s u f f i c i e n t  t o  
connec t  t h e  r o a d  c u l v e r t  t o  t h e  l a r g e  
c u l v e r t ,  n o r m a l l y  6 f t. t o  8  ft. 
I n s t a l l a t i o n  
B e f o r e  t h e  T - c u l v e r t  can be i n -  
s t a l l e d  a t  a  s i t e ,  s u f f i c i e n t  w a t e r  
d e p t h  must  be p r e s e n t  i n  f r o n t  o f  t h e  
r o a d  c u l v e r t  t o  n e a r l y  submerge t h e  
l a r g e  c u l v e r t  and p r o v i d e  a  s i m i l a r  
w a t e r  d e p t h  6  f t .  t o  8  f t .  ou tward  
f r o m  i t s  ends. I f  t h i s  d e p t h  i s  n o t  
p r e s e n t  t h e n  i t  must be p r o v i d e d  by 
e x c a v a t i o n .  I f  t h i s  e x c a v a t i o n  i s  done 
i n  muck o r  g r a v e l  s u b s t r a t e ,  s u r -  
r o u n d i n g  m a t e r i a l  may c o l l a p s e  o r  wash 
i n t o  t h e  l a r g e  c u l v e r t .  T h i s  w i l l  r e -  
duce w a t e r  d e p t h  and subsequen t l y  t h e  
e f f e c t i v e n e s s  o f  t h e  T - c u l v e r t .  T h i s  
can be p reven ted  by  f e n c i n g  t h e  un- 
s t a b l e  m a t e r i a l  back f rom t h e  l a r g e  
c u l v e r t  open ings.  One method o f  
f e n c i n g  i s  t o  p l a c e  s t o n e  f i l l e d  w i r e  
gab ions around and 6 ft. d i s t a n t  f rom 
t h e  open ings.  Another  method i s  t o  c u t  
t h e  l a r g e  c u l v e r t  so t h a t  t h e  bo t tom 
h a l f  o f  t h e  c u l v e r t  ends ex tend  ap- 
p r o x i m a t e l y  3  f t .  beyond t h e  w i r e  g r a t e  
c o v e r i n g s  as shown i n  F i g u r e  3. P l y -  
wood i s  t h e n  p l a c e d  a g a i n s t  t h e  ex-  
tended ends t o  h o l d  back l o o s e  sub- 
s t r a t e .  
P roper  d e p t h  i s  checked f o r  b y  
Figure 2 .  Large culver t  showing placement of hole cut  f o r  smaller diameter con- 
necting culver t .  Wire mesh i s  in place on culver t  ends. 
placing the large culver t  in position 
momentarily. 
The T-culvert assembly i s  most 
eas i ly  ins ta l l ed  by placing 1 f t .  to  
2 f t .  of the connecting culver t  in to  
the large culver t  and then lowering 
the assembly in to  position (Figure 4 ) .  
The large culver t  i s  placed 4 f t .  t o  
6 f t .  from the i n l e t  end of the  road 
culver t  in a posit ion perpendicular 
t o  the road cu lver t  and para l le l  t o  
the road surface.  The e n t i r e  as- 
sembly i s  then moved toward the  road 
culver t  as the  remaining end of the 
connecting cu lver t  is  placed 6 i n .  
i n to  the road cu lver t .  Any remaining 
opening of the road culver t  not 
covered by the connecting culver t  
should be covered w i t h  No. 6-gauge 
reinforcing mesh t o  exclude beaver. 
Figure 5 shows the proper placement of 
the connecting culver t  in to  the road 
culver t .  I t  may be necessary t o  place 
a small amount of excavated material 
behind the large culver t  t o  prevent i t  
from rocking. Figure 6 shows a com- 
pleted T-culvert i n s t a l l a t i on  which 
uses extended ends and plywood fencing 
t o  exclude muck subst ra te .  
Ins ta l l a t ion  Costs 
The cos t  of materials  fo r  a T- 
culver t  varied according t o  the diam- 
e t e r s  of the culver ts  used. The cost  
of a typical  4 f t .  diameter T-culvert 
a t  1935 prices i s  given as an example. 
Materials - -  Culverts, reinforcing 
mesh panel and galvanized wire = 
Figure 3. A 6 f t .  diameter large culvert with extended ends used in fencing 
back unstable substrate. 
the event t h a t  t h i s  occurs. the 
Equipment rental -- 4 hrs. backhoe 
rental = $160 . 00 . 
Labor -- 3 worker days (Table 1 ). 
material must be removed b i  excavation 
before the in le t  ends are $ f i l l ed .  
If t h i s  i s  n o t  done, the water 
velocity through the in l e t s  will in- 
crease. This will cause beaver to  de- 
tec t  flow through the in le t s  and cause 
them t o  plug the remaining openings. 
Once beaver have learned how to plug a 
T-cul vert they will persis t  i n  doing 
so. Periodic inspections should be 
made o f  T-cul verts especially during 
the 2 weeks following instal la t ion to  
moni tor  pl uggi ng  act i  vi ty and prevent 
culvert di sfunction. 
Paintenance Required 
T-cul verts are  durable structures 
which are not eas i ly  vandalized or 
damaged when cleaning. The galvan- 
ized portions of these structures 
should have a useful l i f e  of 20 years. 
If used, a1 uminum culverts would have 
an even longer l i f e .  I t  may be neces- 
sary to  replace the 6-gauge rein- 
forcing mesh a f t e r  five years of use. 
Beaver may place debris in front 
of the large culvert  i n l e t  ends or 
material may accumulate natural 1 y. In 
RESULTS AND DISCUSSION 
Each of the T-culvert instal la t ions 
Fiqure 4. Lowerinq assembled T-culvert i n  place in f ront  of road culver t .  
were e f fec t ive  i n  preventing damage t o  
the road cu lver t s .  Seaver plugging 
a c t i v i t y  a t  damage s i t e s  was almost 
non ex i s ten t .  A varying amount of 
maintenance was required t o  insure 
t h i s .  Table 1 gives the  required 
maintenance time f o r  each ins ta l  l a -  
t ion.  
No maintenance was required a t  the 
Punky Road and Rush Creek Road s i t e s  
where beaver made no attempt t o  plug 
the large culver t  openings. Inspec- 
t ion  time was not recorded fo r  these 
s i t e s  since inspections were of shor t  
duration (5-10 minutes) and were made 
during other  assigned a c t i v i t i e s .  
A t  the Shearing Road s i t e  beavers 
placed a small amount of mud and 
s t i c k s  i n  f ron t  of the i n l e t  ends of 
the T-culvert over a period of several 
weeks and then stopped. This material 
was removed every 2 weeks with a potato 
hook. I t  should be noted tha t  beavers 
were famil iar  with placing material 
against  a  previous fence a t  t h i s  loca- 
t ion.  This may have been a continua- 
t ion  o f  a learned a c t i v i t y .  
The large  culver t  a t  the M t .  
Pleasant Road s i t e  f i l l e d  with s i l t  and 
was removed, cleaned and replaced. I t  
i s  not k n o w n  to  what extent  beavers 
were responsible fo r  t h i s  problem as a 
great  amount of s i l t  had washed in to  
the s i t e  from an adjacent marsh. 
Maintenance costs  fo r  T-cul verts  
have been the l e a s t  of any culvert  pro- 
t e c t i ve  device t r i e d  in Region 9 .  
Average annual maintenance time for  a n  
Figure 5 .  Smaller diameter connecting culver t  in place in road culver t .  
i n s t a l l a t i on  was estimated from the 
data in Table 1 by converting the 
to ta l  days of control to  years and 
dividing the to ta l  worker days and 
backhoe time by t ha t  ( i . e .  2 worker 
days i 7 . 5 4  y r s .  = . 2 7  worker days 
per s i t e  per yea r ) .  Average annual 
backhoe time required was . 2 7  hrs.  
per s i t e  per year.  In comparison 
the average annual maintenance time 
for  comparable i n s t a l l a t i ons  using 
p las t i c  tubing was estimated as .67 
mandays per s i t e  per year (Roblee 
1984). 
T-culverts a l l ev ia ted  damage a t  
road culver ts  by preventing beaver 
access to  water ve loc i t i e s  which 
they could de tec t .  Such flows a re  
present in the connecting culver t  
of the guard. Beavers were exposed t o  
great ly  reduced water ve loc i t i e s  a t  
the large culver t  openings. I t  i s  
assumed t ha t  beavers were not stimu- 
lated t o  plug these openings. Water 
ve loc i t i e s  there were below a minimum 
velocity detectable t o  beaver. Fur- 
ther  research i s  needed to  determine 
what t h i s  minimum water velocity i s .  
This knowledge would be valuable in 
prescri b i  ng  culver t  diameters fo r  e f -  
f ec t ive  T-culvert i n s t a l l a t i ons .  
T-culverts have proven t o  be 
durable and e f fec t ive  devices for  
protecting road culver ts  from beaver 
damage. I t  i s  believed t ha t  T- 
culver ts  o r  s imi lar  devices based on 
t h i s  principle can a lso  be used t o  
protect  water level control s t ruc-  
F i g u r e  6. T - c u l v e r t  shown i n  F i g u r e  3 i n  p l a c e .  M e t a l  p o s t s  s u p p o r t  p l ywood  
f e n c i n g  a g a i n s t  t h e  e x t e n d e d  c u l v e r t  ends .  
t u r e s .  T h i s  i s  c u r r e n t l y  b e i n g  t r i e d  
i n  t h e  R e g i o n .  
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